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And 1 Other 

SPECIFICATION 

1. An Apparatus for Testing for External Defects of Contact 
Lenses 

2.. Claim 

An apparatus for testing for external circumferential 
defects of contact lenses characterized in that the external 
circumferential portion of the contact lens is photographed 
by a photographic apparatus, in that the positions of the 
coordinates of the external circumferential portion are 
detected in binary images and in that a least squares second 
order approximation is effected based on the coordinate 



positions, by which means defects are checked on the basis 
of the difference between coordinate positions that are 
detected by the aforementioned means, only very slight 
differences being present when there are no essential 
defects, on the basis of the symbols of the second order 
coefficient of the second order approximation curve, the 
values of the second order coefficient of the second order 
approximation curve and the width of the external 
circumference that has been photographed. 

Detailed Description of the Invention 

(Field of industrial use) 

This invention relates to an apparatus for testing for 
external circumferential defects of contact lenses. 

(Summary of the invention) 

This invention is an apparatus for testing for external 
circumferential defects of contact lenses in which tests for 
external circumferential defects of contact lenses are 
performed on the basis of the coordinate positions and 
widths detected by photographing with a photographic 
apparatus, the difference in coordinate positions detected 
by a least squares second order approximation on the basis 
of the coordinate positions and functional values of the 
second order approximation curve. 

(Prior art) 

Conventionally, detection of external circvtmferential 
defects in contact lenses has been performed by visual 
examination, with defects being detected by individuals 
using magnifying glasses. 

(Problems the invention is intended to solve) 

However, there are the following problems in the 
aforementioned existing technology. 

a. There are many defects that are unnoticed. 

b. There are differences among individuals in their 
capacity to detect defects. 

c. Oversights occur because of fatigue. 

The purpose of this invention is to solve these problems. 
Its objective is to provide an apparatus for the 
quantitative detection of external circumferential defects 
of contact lenses with which there will be little variation 
in detection. 
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(Means for solving the problems) 

The apparatus for testing for external circumferential 
defects of contact lenses of this invention is characterized 
in that the external circumferential portion of the contact 
lens is photographed by a photographic apparatus, in that 
the positions of the coordinates of the external 
circumferential portion are detected in binary images and in 
that a least squares second order approximation is effected 
based on the coordinate positions, by which means defects 
are checked on the basis of the difference between 
coordinate positions that are detected by the aforementioned 
means, only very slight differences being present when there 
are no essential defects, on the basis of the symbols of the 
second order coefficient of the second order approximation 
curve, the values of the second order coefficient of the 
second order approximation ciirve and the width of the 
external circumference that has been photographed. 

(Example) 

We shall now describe this invention on the basis of the 
figure. As shown in the figure, the external 
circumferential portion of the contact lens is photographed 
by a photographic apparatus. The difference in the ¥ axis 
direction between the position coordinate 1 detected in the 
binary image and the coordinate position 2 detected by least 
square second order approximation on the basis of the 
former coordination position is on the order of 0 to 7 tm 
in a lens with essentially no defects. However, in a lens 
with a defect, the difference is greater than 7 nm and a 
defect can be detected. Further, when a concave arc is 
photographed in a lens made in a circular external shape as 
shown in Figure 1, the symbol of the second order 
coefficient of the second order approximation curve always 
becomes positive and a defect can be detected. The value of 
the second degree coefficient of the second order 
approximation curve is 9 x 10^ to 15 x 10"* in a lens with 
essentially no defects. In a lens in which there is a 
defect, the defect can be detected on the basis of the fact 
that the aforementioned value is not taken. The width 3 of 
the external circumference in Figure 1 is on the order of 
30 to 80 in a lens with essentially no defects. In a 
region with a defect, the defect can be detected on the 
basis of the fact that the aforementioned value is not 
taken. In order to increase the precision of defect 
detection, as shown in the figure, a portion 4 of the 
external circumference of the lens is photographed and 
detection is effected by rotating the lens, with the entire 
circumference of the lens being divided into arcs. By this 
means, defects of the entire circumference of the lens can 
be detected. 
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In the aforementioned example, quantitative detection of 
external circximferential defects is possible with little 
variation in detection as a result of eliminating the 
vagueness and instability of detection by visual 
exauaination. 

(Effect of the invention) 

This invention as described in the foregoing text makes 
possible the detection of external circumferential defects 
in contact lenses on the basis of differences in the 
coordinate positions and widths detected by photographing 
with a photographic apparatus and the coordinate positions 
detected by a least squares second order approximation on 
the basis of these coordinate positions and by means of the 
functional values of the second order approximation curve. 
As a result, quantitative detection can easily be effected 
with little variation in detection and with the vagueness 
and instability of detection by visual examination being 
eliminated. 

4. Brief Explanation of the Figure 

Figure 1 is an illustration of the principles of the 
apparatus for detecting external circumferential defects in 
contact lenses of this invention showing an example of a 
portion of the external circtimference of the contact lens 
that is photographed by the photographic apparatus and of 
the coordinate positions that are detected by a least 
squares second order approximation. 

1 - coordinate position that is detected by photography 

2 - coordinate position that is detected by a least sqpiares 

second order approximation 

3 - width of external circumference that is detected by 

photography 

4 - A portion of the external circumference of the lens that 

is photographed 




